Abstract: Predicting earthquake is old, but a very real issue. On our planet the earthquake killed thousands of people. Predicting earthquake can reduce the number of victims. There are many hypotheses about the nature of earthquakes, and one of the popular hypothesis is that the source of earthquakes links from the point of collision of continental plates, which seemed to float on the surface of the magma. Plate tectonics are confirmed by direct measurements of the speed of plates by interferometric methods and means of satellite navigation systems. The report addresses the problem of modeling the movement of continental plates. Earthquake prediction system should consist of a block of modeling movements of continental plates, the unit of measurement of the real position of slabs and blocks consideration of additional factors affecting the occurrence of earthquakes. Creating a real system of earthquake prediction requires extensive international cooperation.
Introduction


As the geological studies show, the location of the continents in the past ( Fig. 1) was not like in our time (Fig. 2) .
Continental plates continue to move, causing earthquakes. Around the Pacific Ring of Fire, a zone of high seismic activity formed.
The prediction of the earthquakes is a very old and complicate problem [1, 2] . We try to simulate the movement of the continental plates and to measure the real movements of continental plates by means of satellite systems.
Linguo-combinatorial Modeling the Movement of Continental Plates
Only a small number of real systems have the mathematical models. First of all, the system described using natural language. Method to transition from description on neutral language to mathematical Corresponding author: Mihail Borisovich Ignatyev, professor, research fields: computer science, cybernetical geology. E-mail: ignatmb@mail.ru. equations is proposed. For example, suppose there is a phrase:
WORD1 + WORD2 + WORD3 (1) This phrase denotes the words and only implies the meaning of words. The sense in the current structure of natural language is not indicated. It is proposed to introduce the concept of meaning in the following form: This model is an algebraic ring and we can resolve the Eq. (3) or of the A i or of the E i by the introduction of the third group of variables -the arbitrary coefficients of Us [3, 4] . 
where U 1 , U 2 , U 3 -the arbitrary coefficients, which can be used for the most extensive range of tasks on the manifold (3). For example, if we want to reach the maximum of the variable x 3 , we can assign arbitrary coefficients U 2 =-b A 1 , U 3 = -b A 2 , and then obtain
And if b > 0, then the variable x 3 consistently committed to the maximum, and to manipulate the trajectory remains the coefficient U 1 .
If we have two phrases: then the structure of the equivalent equations will contain four arbitrary coefficients and these equations: In general, if we have n variables and m manifolds limits, the number S is an arbitrary coefficient equal to the number of combinations of n to m + 1 [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] refer to (Table 1) .
The number of arbitrary coefficients is a measure of uncertainty and adaptability. Linguo combinatorial modeling is that in a particular subject area highlights key words, which are combined into phrases like Phrase. (1), which are constructed on the basis of equivalent systems of equations with arbitrary coefficients. In the particular case, they may be differential equations and their study can be used by a well-developed mathematical tools. Linguo-combinatorial modeling includes all combinations of embodiments and all solutions and is useful in the study of heuristics badly formalized systems [3] [4] [5] .
Geologists distinguish the 8 major plates, which cover 90% of the Earth's surface, including platesAustralian, Antarctic, African, Eurasian, Hindustan, the North American, Pacific and South American. There are more medium sized tectonic plates.
Each of the plates can be considered as a single word, and the method of linguistic and combinatorial modeling determine the structure of the equations with arbitrary coefficients. These equations define the entire structure of the interactions between the plates, all the combinatorial interactions. It is obvious that a large number of plates structure equivalent equations will contain a large number of arbitrary coefficients, A -the Eurasian plate, 1 5 AHindustan plate, 1 6 A -North American, 1 7 APacific, 1 8 A -South America, in accordance with
Refs. [3, 4] , the equation will be the Earth's surface:
where E 1 -to change the characteristics of the Australian plate, E 8 -changing characteristics of the South American plate, and when you consider that the plates are placed on the surface of the geoid, which is the second restriction on the variables of the system. 
Then the structure will contain the equivalent equations with arbitrary coefficients 
where U 1 , U 2 , ..., U 56 -arbitrary coefficients, which can be used to set the various movements of the continental plates at the geoid, and 
Each board has its own shape. To simulate the movement of plates and visualize these movements in an accelerated time scale, each of the plates is the intersection of a cone, which is the source of the direct image of the center of the earth and pass through the plate boundary on the surface of the geoid. So we can put these plates on the model of the globe, and set plate movement by assigning appropriate values of arbitrary factors, not thinking yet about the forces that affect the movement of plates. For simplicity, we can model each of the plates placed on a separate bowl, and then consider these balls together, analyzing the possibility of a collision of plates, based on their shape [5] . In solving these complex computational problems it is advisable to use cloud recursive structures.
The Measurement of the Movement of Continental Plates
Each of the tectonic plates is several thousand square kilometers of the Earth's surface located on its forests, rivers, lakes, deserts, steppes, and in many places they go far into the ocean. They move through the interaction of different forces within the Earth, and outside of it (Fig. 3) . The problem is that moving these crustal blocks that make up the Earth's upper shell-the lithosphere-in different directions. Some of them are moving away from the old neighborhood, and some the contrary-come closer to them too close. As a result, there is tension on the borders that appear at one point, the rapid release of energy. In continental or oceanic part of bark there are various, a pore of enormous force shifts, breaks, resets, bursts. They turn in earthquakes, tsunamis, volcanic eruptions and other natural disasters.
People have long tried to predict the time of occurrence of such disasters, resulting in casualties. Significant results achieved so far failed, and why scientists are still working on new methods of forecasting.
To get a picture of the plate movements across the globe and identify the areas with weak or strong tectonic phenomena, it is necessary to accurately determine the coordinates of the reference points. This problem can solve modern satellite location systems (Glonass, GSM). Radar satellite systems are an overview of the Earth's surface (continental plates) to form a radar image (LI). To form a radar image data are used with the device location station synthetic aperture (synthetic aperture radar).
SAR (Synthetic aperture radar) -a method that allows to obtain radar images of the earth surface and all embedded objects.
The advantage is the availability of data regardless of the weather conditions and the level of natural light areas with detail comparable to aerial photographs. The data obtained in the microwave radio, are a unique source of information on the underlying ground surface. They allow you to define the vertical displacement with high accuracy (up to several millimeters), which is an alternative to the costly and labor-intensive ground-based measurements.
Technology Satellite-SAR (Fig. 4) is a complex system, where the final image is formed by locating on the basis of data from all satellites.
Our task must be to conduct highly accurate monitoring of at least three reference points located on the same plate.
The subsequent analysis is carried out in conjunction with all available geological and geophysical information and to minimize the costs for the design and implementation of land and marine geophysical and drilling operations, ensuring at all stages of the operational forecast are refined.
The result of the satellite system is a high-precision control of changing the position of the reference points and the direction of the continental plate (Figs. 5 and 6).
For the full application of SAR-data for solving the problem of modeling, the movements of continental plates have been developed data processing software in the form of software modules.
The developed model is monitoring each of the continental plate. 
Conclusions
First the mathematical simulation of the movement of continental plates had proposed by means of linguo-combinatorial approach. The general scheme of earthquake prediction should include blocks of simulation of the plates movement and blocks of measurements of position and velocity of real plates with the help of satellite navigation. Model parameters have to be adjusted according to the results of measurements. There will be more points of measurement of these parameters, the prediction of earthquakes will be more exact. To create a real system of earthquake prediction, more scientific research and international cooperation are required.
